The present study aimed to investigate the effect of metastasis on pain treatment in oncology patients followed-up and treated for cancer-related pain.
Methods
The present study was approved by the Ethics Committee for Human Researches of Fırat University Medical Faculty (Date: 10.03.2011, No: 75) . The follow-up and treatment files of 1,736 patients, who presented to the Algology Section of the Anaesthesiology and Reanimation Department of Fırat University Medical Faculty between January 1997 and December 2010 for malignancy-related pain, were reviewed. Considering patient privacy, consents were obtained from the patients in order that their records could be used in the study. After excluding 269 patients due to missing data, a total of 1,467 patients were included in the study.
The patients were divided into three groups according to the metastasis.
Groups;

Group I: Patients without metastasis,
Group II: Patients with a single organ metastasis,
Group III: Patients with multi-organ metastasis.
Number of patients in the groups, their mean ages, genders, diagnoses, and scores of visual analogue scale (VAS) at the time of admission were reviewed. Distribution of the patients and distribution of minimally invasive analgesic intervention (MIAI) techniques according to the analgesia steps at the moment that the VAS score was 4 or less were evaluated.
Statistical analysis
Statistical analyses were performed using the SPSS version 12.0 program. One way analysis of variance was used for the analysis of numerical data (age, presenting VAS score). Analysis of non-numerical data was performed using chi-square test. The difference between the groups was determined using Tukey HSD test as the Post-Hoc test. A p<0.05 was considered significant for all analyses.
Results
The study patients (n=1467) were divided into three groups as patients without metastasis (Group1), patients with a single-organ metastasis (Group 2), and patients with multi-organ metastasis (Group 3).
Comparing the groups in terms of demographic data, no significant difference was found between three groups regarding their ages. When the study groups were compared in terms of presenting VAS scores, VAS scores were significantly higher in the Groups 2 and 3 as compared to the Group 1 (p<0.001). VAS score of the Group 3 was also significantly higher than that of the Group 2 (p<0.001) ( Table 1) .
With regard to gender distribution among patients, the number of males was higher in each of three groups. Comparing the groups in terms of gender, no significant difference was found (Table 2) .
With regard to the distribution of the patients in the Group I according to the diagnoses, the leading diagnosis was lung cancer with a rate of 25.8% followed by gastric cancer with a rate of 9.9%. In the Group II, the leading diagnosis was again lung cancer with a rate of 17.5% followed by prostate cancer with a rate of 12.3%. In the Group III, the leading diagnosis was lung cancer with a rate 18.5% followed by gastric cancer with a rate of 11.5% (Table 3) .
When the groups were compared in terms of the steps of analgesic therapy, the first and second step treatments performed in the Groups II and III were found to be significantly lower as compared to the Group I (p<0.001). The third step, first step+MIAI, second step+MIAI, and third step+MIAI treatments performed in the Groups II and III were found to be significantly higher than those in the Group I (p<0.001). The first and second step treatments performed in the Group III were found to be significantly lower as compared to those in the Group III (p<0.001). The third step and third step+MIAI treatments performed in the Group III were found to be statistically significantly higher than those in the Group II (p<0.001) ( Table 4) .
When the study groups were compared according to the MIAI, the rates of MIAI in the Groups II and III were signifiTurk J Anaesth Reanim 2014; 42: 33-9 cantly higher than the Group I (p<0.001). The rate of MIAI was significantly higher in the Group III compared to the Group II (p<0.001) ( Table 5) .
Pain treatment was provided by MIAI in 14.5% of the study patients. Distribution of MIAIs is demonstrated in Table 6 .
When the groups were compared in terms of the type of MIAI, the rates of caudal epidural differential block, temporary epidural catheter implantation, permanent epidural port implementation after temporary epidural catheter, and celiac Significant difference as compared to the Group II. *p<0.001 plexus block were significantly higher in the Groups II and II as compared to those in the Group I (p<0.001).
The rate of temporary epidural catheter insertion and permanent epidural port implantation after temporary epidural catheter was significantly higher in the Group III than those in the Group II (p<0.001) ( Table 7) .
Since the number of splanchnic block, superior hypogastric block, ganglion impar block, sympathetic blockade of somatic configurations, and other minimally invasive interventions was low, intergroup comparisons of these interventions were disregarded. Other interventions included stellate ganglion block, pituitary ablation, trigeminal nerve block, femoral-sciatic block, and intercostal block.
Discussion
Cancer-related pain is a universal medical problem. It has been assumed that 150,000 new cancer patients would be seen in Turkey each year (10) . Pain appears as an important symptom in cancer patients with prevalence reported to be 30% in the patients with metastasis and 80% in the patients in advance stages. This rate may rise up to 90% in terminal stage. The number of patients suffering from severe cancer-related pain reported by WHO in 1985 was 3.3 million, of whom 2.5 million did not receive adequate treatment. It is suggested that the number of patients not receiving adequate treatment will be 4.5 million in 2015 if it continues to grow at the same rate (11, 12) .
In the present study, patients (n=1.467) were divided into three groups as patients without metastasis, with a single organ metastasis, and with multi-organ metastasis. The number of patients in the groups, as well as their mean ages, genders, diagnoses, and presenting VAS scores were evaluated. Effects of metastasis on VAS scores, on the number of patients in stepwise treatment groups, and on the rate of MIAIs were investigated.
The number of patients included in the study was 1,467. Group I consisted of 605 (41.2%) patients, Group II consisted of 576 (39.3%) patients, and Group III consisted of 286 (19.5%) patients. In the present study, distribution of the mean ages among groups was as follows; 61.40±1.25 years in the group without metastasis, 60.37±0.61 years in the group with a single organ metastasis, and 58.76±0.86 years in the group with multi-organ metastasis. There was no significant difference among the groups in terms of the mean age. The mean age of the present Turk J Anaesth Reanim 2014; 42: 33-9 study participants was similar to that found in the studies from different countries and regions.
Increase in the number of involved areas and metastasis-related complications such as neurological impairment and vertebrae fractures cause extensive pain syndrome and, in addition, increase in the intensity of pain (4).
Afşar et al. (16) assessed pain and the coping methods with pain in 112 cancer patients of whom 47.9% had metastasis and reported that VAS scores were higher in the patients with metastasis.
In the present study, initial VAS scores of the patients in the Groups I, II, and III were 6.0959±0.03, 7.7639±0.04, and 8.0245±0.03, respectively. Presenting VAS scores were significantly higher in the Groups II and III as compared to the Group I. Presenting VAS score was significantly higher in the Group III than in the Group II. Data of the present study demonstrated that presence of metastasis and increase in metastasis enhanced pain intensity and this finding was similar with the study conducted by Afşar et al. (16) .
In similar studies conducted by Ventafridda et al. (13), Orhan et al. (15) , and Karslı et al. (14) in cancer patients, male/female ratio in the patients with cancer-related pain was reported to be 62%/38%, 62.5%/37.5%, and 60.2%/39.8%, respectively. In the present study, the majority of the patients were male and male/female ratio was 61.8%/32.8% in Group I, 61.8%/32.8% in Group II, and 61.5%/38.5% in Group III. The male/female ratio in the entire study cohort was 61.8%/38.2%. No significant difference was found among three groups in terms of male/female ratio. Data were consistent with other studies.
Ventafridda et al. (13) conducted a study in cancer patients and reported that lung cancer ranked first with a rate of 23.3% and head-neck cancer ranked second with a rate of 19.6%. In another study, Orhan et al. (15) reported that cases with lung cancer ranked first with a rate of 19.36% whereas cases with uterus-cervix-ovary cancer ranked second with a rate of 10.0%. Likewise, Karslı et al. (14) reported that lung cancer ranked first with a rate of 21% followed by prostate cancer with a rate of 17.4%. With regard to the distribution of patients among diagnoses in the present study, lung cancer was the leading (21.1%) followed by gastric cancer (10.7%). Lung cancer is the most prevalent cancer all over the world (10) . In the present study as well, lung cancer ranked first. This result is consistent with the results of other studies.
Zech et al. (17) retrospectively evaluated the distribution of treatment methods of 2,117 cancer patients among stepwise treatment and reported that 11.1% of the patients were treated in the first step, 31.1% were treated in the second step, and 49% were treated in the third step. Orhan et al.
(15) conducted a study in cancer patients and reported the distribution of patients according to the stepwise treatment that 11.7% were treated in the first step, 73.79% were treated in the second step, and 14.42% were treated in the third step. In the present study, 5.2% of the patients were treated in the first step. With regard to the distribution of patients receiving the first step treatment among the study groups, Groups I, II, and III comprised 10.4%, 2.3%, and 0.3% of the patients, respectively. The chance of treatability with the first step treatment according to WHO stepwise approach is decreased as the organ metastasis is increased in patients with cancer-related pain. In the present study, 57.6% of the patients received the second step treatment. According to the distribution of the patients receiving the second step treatment among groups, 68.4% were in Group I, 51.4% were in Group II, and 47.2% were in Group III. Moreover, 22.8% of the patients received the third step treatment. It was observed that treatability only with the third step approach was increased as organ metastasis was increased in the patients with cancer-related pain. The number of patients treated with the second step approach in our clinic was higher since the majority of the patients that presented with pain had received the first step treatment in other clinics. As the consequence, the number of patients treated with the first step approach was low in each study groups.
The rate of receiving second step approach was reported to be 73.9% by Orhan et al. (15) and this was consistent with the result of present study. The rate of patients treated with this approach was higher in the present study as compared to the studies conducted by Zech et al. The rate of receiving third step treatment was reported to be 14.42% by Orhan et al. (15) and it was the closest results to that reported in the present study. This rate was reported to be 68% by Ventafridda et al. (13) and 49% by Zech et al. (17) . The rate of receiving third step treatment was found to be lower in the present study as compared to these two studies. Likely reason for the difference in rates might be the usage of weak opioids at the highest possible dose for the patients receiving second step treatment in the present study. In our clinical practice, codeine has been used as weak opioid and is frequently used in combination with other drugs. In our clinic, codeine is being prescribed in combination with paracetamol and caffeine to be prepared in sachet form in the pharmacy. It is used at certain time intervals based on patient's need. Caffeine is a psychostimulant and enhances analgesic efficacy of codeine by increasing its absorption through gastric mucosa. Moreover, it is used as additional analgesic to reduce opioid-related sedation. Codeine-caffeine-paracetamol combination provides opportunity of using drugs at the highest dose depending on patient's need (19) .
In case stepwise approach to analgesia treatment fails to control pain or causes adverse events, the patient should be referred to an Algologist to consider other pain-relief tech-niques. However, serious and important complications may occur during invasive treatment. Thus, invasive interventions should be performed by experienced physicians in pain treatment departments and the patients should be monitored. Technically, simple nerve block requires only basic anatomical knowledge and technical skill; however, complex equipment is not a realistic alternative (6, 20) .
In the present study, 85.5% of the patients were treated according to the stepwise approach to analgesia treatment. MIAI was performed in 14.5% of the patients, in whom adequate pain control could not be provided by stepwise approach. The rate of MIAI was increased as the metastasis was increased.
All patients should undergo temporary nerve block for 2 or 3 times before deciding to perform permanent nerve block (19, 21) .
Karslı et al. (14) conducted their study in cancer patients and reported MIAI methods to be celiac/splanchnic block in 1.5%, ganglion impar block in 2.3%, stellate block in 0.8%, epidural port catheter implementation in 10.5%, spinal port catheter implementation in 1.5%, brachial plexus block in 2.3%, and intercostal block in 4.5% of the patients.
In the present study, prevalence of caudal epidural differential block was higher in Group 2 and Group 3 as compared to Group 1.
Presence of metastasis has enhanced the likelihood of performing caudal epidural differential block. In our clinic, caudal epidural differential block was performed in the patients without vertebrae metastasis, but with radiculopathy accompanying primary diagnosis and with disc-originated pain.
In our clinic, temporary epidural catheter is performed before permanent blocking and permanent epidural port catheter in order to assess whether patients would benefited from this procedure. In the present study, 4.8% of the patients underwent temporary epidural catheter implementation. The reason for such a high rate was the fact that patients refused to undergo subsequent MIAI. The rate of performing epidural catheter was significantly higher in the Groups II and III as compared to the Group I. Presence of metastasis and increase in metastasis enhanced the rate of temporary epidural catheter implementation.
In the present study, the rate of implementing permanent epidural port catheter following temporary epidural catheter was 6.3%. According to the distribution of permanent epidural port catheter implantation after temporary epidural catheter among groups, 1.5%, 8.9%, and 11.5% of the patients were in the Groups I, II, and III, respectively. The rate of inserting permanent epidural port catheter following temporary catheter was significantly higher in the Groups II and III as compared to the Group I. The rate of implementing permanent epidural port catheter following temporary catheter was significantly higher in the Group III than in the Group II. Presence of metastasis and increase in metastasis enhanced the rate of implementing permanent epidural port catheter following temporary catheter.
Malignant tumours that arise from upper abdominal organs such as pancreas, stomach, duodenum, proximal small intestine, liver, and biliary tract, as well as compression by lymphadenopathies, may cause severe abdominal pain that is refractory to drug therapy or radiotherapy. Celiac plexus block is a good alternative in patients who have to receive high-dose analgesic and have no chance for surgical treatment. High incidence of adverse events due to high-dose opioids enhances the importance of celiac plexus block (22) .
In the present study, celiac plexus block was performed in 1.2% of the patients. The rate of performing celiac plexus block was significantly higher in the Groups II and III as compared to the Group I. However, no significant difference was found between the Groups II and III. The results of the present study were consistent with the study conducted by Karslı et al. (14) in terms of celiac block and epidural port catheter implementation rates. In the present study, ganglion impar block, splanchnic block, upper hypogastric block, and sympathetic blockade of somatic configurations were disregarded since their number were low to make a statistical comparison among groups. Other blockades include stellate ganglion block, pituitary ablation, trigeminal nerve block, femoral-sciatic nerve block, and intercostal blockades and they were disregarded for the same reason.
Conclusion
It is observed that presence of metastasis enhances intensity of pain in patients with cancer-related pain. Intense pain makes pain treatment difficult. Thus, presence of metastasis in patients with cancer-related pain increases the step in stepwise approach to analgesia treatment and enhances opioid consumption. Patients that are inconvenient to be treated by stepwise approach are treated with minimally invasive interventions for analgesia.
Success in pain treatment is possible when the patients are evaluated by multidisciplinary team of medical specialists and with a treatment plan prepared by this team. We, thereby, are in the opinion that none of the cancer patients would live with uncontrolled pain.
In the present study, we did not collect the patients under the roof of primary focus of cancer. We suggested that presence of metastasis in patients with cancer-related pain enhanced analgesic consumption.
Ethics Committee Approval: Ethics committee approval was received for this study from the ethics committee of Fırat University School of Medicine (10.03.2011, 75).
Informed Consent: Written informed consent was obtained from patients who participated in this study. 
Peer-review:
